diffractometers for high photon energies at the HASYLAB (Germany) and ESRF (France) [2, 3] , this diffractometer utilizes the vertical scattering plane to take full advantage of the small vertical divergence of the beam and to allow horizontal focusing of the broad beam from the wiggler without disturbing the resolution of the instrument. The instrument is designed to carry heavy sample equipment up to a weight of 200 kg, while maintaining high resolution and low background. First tests have been done to check the overall performance, stability, background and resolution of the diffractometer.
The submitted manuscript has been created by the University of Chicago as Operator of Argonne National Laboratory ("Argonne") under Contract No. W-31-109-ENG-38 with the U.S. Department of Energy. The U.S. Government retains for itself, and others acting on its behalf, a paid-up, nonexclusive, irrevocable worldwide license in said article to reproduce, prepare derivative works, distribute copies to the public, and perform publicly and display publicly, by or on behalf of the Government. Experiments using high energy synchrotrons radiation (E >60 keV) gain from a large mean free beam path of the photons in materials, because the energy is above the Kedges of most elements. At high photon energies momentum transfers of Q >45~-1 are easily achievable. In addition the correction factors due to polarization, absorption and extinction are in general small [1, 2, 3] . A special application is non-resonant magnetic scattering, where at high X-ray energies the magnetic cross-section is proportional to the square of the spin component perpendicular to the scattering plane [4] . This allows the determination of the pure spin contribution to the magnetic moment [5] . The high penetration into material and the high momentum transfers make high energy photons comparable to neutron experiments, but with the high resolution and high flux of modem X-ray instruments at synchrotronsradiation sources.
A dedicated triple-axis diffractometer consisting of monochromator, sample and analyzer provides high q-space resolution in two dimensions. The monochromator crystal determines the scattering plane and the energy bandwidth. The sample rotation corresponds to a motion perpendicular to the scattering vector of the sample in reciprocal space. The analyzer rotation determines the observed lattice spacing at the sample and allows studies in two dimensions of the reciprocal space. For three perfect Si 220 crystals at 110 keV photon energy the q-space resolution defined by the FIVHM is 10-5~-1 and 2 10-4~"1perpendicular and parallel to the reciprocal lattice vector. In angular space this corresponds to 0.6 arcsec. The resolution perpendicular to the scattering plane is determined by the horizontal slit openings and the distance between sample and detector. Because of low absorption and small Bragg angles all crystals are used in transmission geometry. This allows studies of large samples (up to several mm) even in heavy sample environment.
If enough flexibility is provided, the diffractometer can also be used for powder diffraction gaining from good averaging over a large sample volume as well as for studies of pair distribution functions in amorphous or powdered materials, which take full advantage of large momentum transfers [2] . The user interface to the diffractometer is implemented in the program package Igor running on Macintosh. Motors and scalers are driven by a VME-crate with EPICS system. U&matrix can be used to perform scans in the reciprocal space.
of the towers.
To test the stability of the instrument, perfect Si 220 crystals were mounted on the monochromator and analyzer tower. The analyzer crystal was scanned over 12 h, with a measurement done every 10 min to check for changes in the angle. As shown in Fig. 2 , the stability was better than 0.15 arcsec, when the tilt sensor were taken into account.
Over long term the stability increased, supposedly because the instrument was undisturbed during the measurement.
A further test of the reliability of the diffractometer was the determination of absolute lattice constants with a reference crystal [8] . For this experiment three perfect Si220 crystals were used as monochromator, reference sample and analyzer crystals. In addition, the sample (here Ge220) was placed next to the reference crystal on the ;'
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